We present in this paper a new method for image description based on the description of encompassed regions. Image is firstly segmented in meaningful regions and in the next step these regions are represented semantically in a tree structure. Regions are described by means the geometry of their outline contours and the description of encompassed internal regions. An XML language XLWDI (XML Language for Writing Descriptors of Images) is proposed to write these descriptions. This method may be used for image coding in multimedia applications or for image description in computer vision applications for well contrasted images. Experiments conducted over real images are presented and explained.
INTRODUCTION
Few methods have been proposed for the description of images, the most known is the method used in the MPEG-7 standard where image considered as initial region is decomposed into individual regions for which are associated the feature type, color histogram and textual annotation. The set of these regions are organized in tree structure associated to the image. Other known method is the SVG format that describes synthetic images with text using an XML format. Image for this format is a set of specific 2D primitives (circle, Bezier curve, rectangle...).
In case where image contains only one object, various methods have been proposed to describe the image in an abstract and efficient way while still preserving important shape feature. The most interesting methods may be classified as follow:
• Part-based methods [1, 2, 3, 4, 5] • Aspect-graph methods [6, 7] • Methods that use the medial axis of silhouettes [8, 9, 10] • Methods based on the shock graph [11, 12] • Methods using graph for shape representation [13, 14] • Approximation of outline shape by 2D features [15, 16, 17, 18] • Methods based on the reference points of outline shape [19, 20, 21, 22] • Methods based on the attributes of outline shape [23, 24, 25, 26] • Method based on the shape context [27] • Appearance-based methods [28] A review of shape representation methods can be found in [29, 30] .
In order to homogeneous all databases of image descriptions and to offer accessibility to all users, a common and compact format of representation is recommended. In addition, this format must be easy to index, easy to compare and efficient for computation and storage. Our aim in this paper is to propose a new image descriptor verifying the above recommendations.
Our approach for image description is based on the part-based methods for silhouette description, shape description [31, 32] and on the basic principle of image representation Larabi: Textual Description of Images proposed by Z. Tu et al [33] . Image is firstly segmented into a set of regions corresponding either to shape of object or to area in the viewed world. Each region is described by means the geometry of its outline contours and the description of encompassed internal regions. The tree structure corresponding to the image is translated to a textual description written with an XML language XLWDI (XML Language for Writing Descriptors of Images).
The proposed description may be applied to images that may be segmented correctly as well contrasted images, industrial logos images, and synthetic images and provide the following properties: This paper is organized as follows: Section 2 describes the basic principle of our method for image description. In section 3, we present the method for outline shape description. In section 4 we discuss results of experiments conducted over images demonstrating the useful of this description.
BASIC PRINCIPLE OF IMAGE DESCRIPTION
We assume that image is segmented into regions using the one of known methods [34, 35] . This task is not discussed in this paper. Any image is characterized by the list of all regions that contains the inclusion relation between regions, the position of each region in the image and the description of each region (the geometry of its outline contour and its colour).
Having these attributes, we can represent image with a tree structure where the node root corresponds to the image, nodes correspond to regions and children nodes of any node correspond to the set of regions that encompasses (see Fig. 1 ). Figure. 1. Different regions of image and the associated tree structure
We associate for each region:
• the level i corresponding to its position in the tree beginning from the bottom to the up.
This value begins from zero.
• the order number j of the region having the same level. This value beginning from 0 is given to regions located sweeping top-bottom and left-right the image. Thus, the level zero (0) is given to region that not contains internal regions. The level one (1) is given to region that contains regions of level 0. In general case, the level (n) is associated to regions encompassing regions of level less or equal to (n-1) (see Fig. 1 ).
The tree structure can be automatically achieved starting from a segmented image, by the location on the image all elementary regions that are regions not encompassing other internal regions. For each of these regions we associate the level 0. The next step is the location of regions of level 1 that are regions encompassing regions of level 0. We repeat this treatment in order to locate regions of level i corresponding to regions that encompass regions of level less or equal to (i-1). An order number is given for regions of the same level starting from zero by the sweep of the image from the top to bottom and from the left to the right. The image of figure 1 contains for example two regions of level 0 (R 0,0 , R 0,1 ) and one region of level 1 (R 1,0 ) encompassing R 0,0 , R 0,1 and one region R 2,0 of level 2 containing R 1,0 .
In case where regions of level less or equal to (n-1) are neighbouring one to other, a new region of level (n) is created and added in the tree as the union of these regions. Fig. 2 illustrates an example where the new region R 1,0 is the region obtained as the union the neighbouring regions R 0,0 , R 0,1 and R 0,2 . Fig. 3 illustrates the different steps for the tree structure construction. To achieve the image representation, we must characterize each region by the geometrical description of its outline and its position expressed by the x and y-coordinates of its left highest point.
DESCRIPTION OF REGIONS

Description of outline regions
To describe outline regions we use the part-based method of Larabi et al [31] whose basic principle is presented in follow:
When we sweep up silhouette from the top to bottom, it may be locate concave points for which the direction of the outer contour changes following top-bottom-top or bottom-topbottom (see Fig. 4 ). Silhouette is decomposed at these points onto parts, junction and disjunction lines: either, two parts or more are joined with a third part through a junction line, or a part is joined with two parts or more through a disjunction line. This process applied to silhouette of Fig. 4 produces five parts, one junction and one disjunction line.
Description of outline region is the grouping of descriptions of its elements.
Part is defined by its two boundaries (left and right) which begin at the highest left point and terminate at their lowest points. Using the inflection points that may be located using one of the known algorithms [36] , these boundaries are segmented into set of primitives (line, convex and concave contours) and described by the parameters: type (line, convex or concave curve), degree of concavity or convexity, angle of inclination and length (see Fig. 5 ). Junction and disjunction lines are decomposed onto segments. Each segment is described with three parameters: type, the reference numbers of parts where it appertains and its length. Types of segment are: Junction if it is common for two parts, Free-High if it belongs only to the high part or Free-Low if it belongs to the low part (see Fig. 6 ). From this description of the outline region, it is easy to draw the correspondent region without ambiguity. The use of absolute lengths produces an absolute description of regions. Such description is recommended for coding images in multimedia applications. For computer vision applications as recognition of objects, relative lengths may be used to guaranty the scalability property.
The XML Language for writing descriptors of outline of regions
The proposed XML language for writing descriptors of outline regions is presented here. Firstly we give the set of rules allowing the writing of description of parts, junction and disjunction lines. The composition of different elements of the silhouette produces the composed part defined as the set of two (or more) parts joined to another part using junction or disjunction line, and written as follow:
Composed Part <CP> P 1 P 2 …. P n-1 <J> Junction line</J> P n </CP> Composed Part <CP> P 1 <D> Disjunction line </D> P 2 P 3 ….. P n </CP> Recursively, a composed part is considered as a part and can constitutes with other elements other composed part.
The write the descriptor of silhouettes we use:
Silhouette <DLWDOS><Name=Object name/> Composed Part </DLWDOS>
LANGUAGE FOR WRITING DESCRIPTORS OF IMAGES
The tree structure proposed to represent images may be translated to XML file. For this we propose in this section the grammar of the language XLWDI (XML Language for Writing Descriptors of Images) that allow writing the description of images following XML syntax. 
EXPERIMENTS
Images used for the validation of our method are images of industrial logos and real images. Each image is segmented using JSEG method [34] . The processing of the segmented image produces a set of regions that are represented by a tree structure of regions. Fig. 8 illustrates an example of real image, the segmented image and the tree structure associated where S 3,0 corresponding to the entire image is composed by the region S 0,0 and the S 2,0 . S 2,0 is contains the region S 1,0 composed by three elementary regions: S 0,1 , S 0,2 and S 0,3 .
A textual descriptor is computed for each image as described in section 4. The descriptor of each region (elementary or composed) of the image is computed firstly using the Chetverikov's algorithm [36] in order to locate the curvature points. Two parameters are necessary: the angle and distance. Fig. 9 illustrates the result of the S 0,1 partitioning into parts, junction and disjunction lines. The computed descriptor for image includes all descriptors of internal regions and their (x,y) positions (see Fig. 10 ).
Images used for the validation of our method are images of a industrial logos and real images. Fig. 11 illustrates the developed software "Multimedia-XLWDI" that allows to convert an image giving the result of its segmentation into regions (two images: the map image and the segmented image) into a textual description. Each image is segmented using JSEG method [34] . The processing of the segmented image produce its representation by a tree structure of regions where to each region is associated a unique color.
A textual descriptor is computed for each image as described in section 4. The computed descriptor includes all descriptors of internal regions. Fig. 12 illustrates for example the result of the XLWDOS description of the region S 1,1 . XLWDI and the tree structure associated for BP logo.
Same results are obtained for Esso logo, Peugeot logo and banane images. For each region that corresponds to the set of neighboring regions, a new region is created and the black color it will be affected.
For each image we give in table 1 the size of the computed XLWDI descriptor and the size of the different formats. We can see that in addition of the semantic contained in the XLWDI description, the correspondent size is also interesting. 
CONCLUSION
In this paper we have presented a new method for image representation and description. We presented also the XML language noted XLWDI for the writing with XML format the proposed description. The proposed method can be also used to describe image for computer vision applications. In this case, regions must be described relatively to the minimum rectangle encompassing it in order to guaranty the invariance to rotation of shape of this description.
Another interesting application of our method is the coding of images using the XLWDI language. Current works are focused for the development of standard libraries to convert to and from segmented image the XML file format.
